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Introduction 22
This paper discusses the drivers and the constraints upon Citizen participation using web based 23 volunteered geographic informationrmationrmation (VGI). At a time of rapid technological change, 24 with continuous and sometimes overwhelming communication through social media enabling 25 2 potentially massive amounts of geographic data (big data) to be contributed by people 26 (crowdsourcing), we analyse the consequences for the credibility of democratic governance, when 27 citizens choose not to, or are unable to contribute as equally as others to volunteering geographic 28 information to such platforms. 29
In this paper we explore some of the theoretical gaps in relation to Citizen participation and VGI in the 30 context of (so called) democratic western societies. Critically, we analyse the implications for 31 democracy when citizens choose not to participate in the Polis, even when it is presented to them in 32 today's most common and accessible form of it: pushing the icon of an app on their mobiles. 33 VGI platforms need to obtain sufficient volumes and densities of data to make credible maps of spatial 34 processes over time -they also need sufficient volumes of responses (response rates) to demonstrate 35 credibility of public engagement, if they are to claim they are empowering more democratic decision 36
making. 37
This paper is organized as follows. The first section reviews the concept of volunteered geographical 38 information and its links to citizen participation. The second part examines how citizen participation 39 is changing with the influence of mobile technologies. In the third part we present our experience with 40 the use of a University VGI platform designed to allow citizens to report instances of urban flooding in 41
Mexico. We analyse the degree of Citizen participation with this system and explain this mainly 42 7 government seeking to be a fundamental agent contributing to the citizens' wellbeing (Roberts 2004 ; 149 Dimock 1990; Dewey 1966) should be exploring the potential of new technology for actively fostering 150 more democratic participation in its decision making. 151
Citizen participation and the era of mobile technologies 152
Citizen participation, in western democratic contexts, is defined as multiple activities related with the 153 Polis, from deliberating on the distribution of activities, access to benefits and political power. The 154 internet era accompanied with technological change has transformed the nature of citizen 155 participation, adding the prefix e to particular way for people to interact with each other and with the 156 state to express their social issues and political interests. In this section we will also explore the 157 concept of Citizen participation and the role of ICT, particularly mobile devices and software for mobile 158 applications. 159 Dahl (1989) describes citizen participation as the ability of citizens to exercise control over the 160 decisions of the Polis, as opposed to the capacity of the political system) to reasonably respond to the 161 collective preferences of its citizens. From Dahl's (1989) perspective, direct Citizen participation is not 162 a realistic or feasible expectation, given the size and complexity of modern nation states. However, 163 recent technological development allows us to explore the idea of citizens both contributing their 164 preferences more regularly and through this having greater influence on decisions of the Polis, as we 165 discuss later. 166
In this context, a fundamental contribution in the field of citizen participation is Verba's et al. (1972) 167 suggestion that citizen participation is not limited to voting or elections (Dahl 1994 ). Rather, Verba et 168 al. (1972) argue that citizen participation should be much more multi-dimensional and extra-169 institutional, extending to and being expressed in activities such as strikes and demonstrations. In 170 addition, Gibson and Cantijoch (2013) consider that these practical, direct and offline types of political 171 engagement remerge online, because individuals use tools that are available to facilitate and co-172 ordinate action. From this perspective, citizen participation is related with civic responsibility at 173 8 different levels, and commitments with the Polis and the welfare of human and non-human (Nature) 174 communities. In these ways citizen participation theory is developing to explain the role of the citizens 175 and the role of administrative institutions facilitating Citizen participation in the internet era. 176
Understanding different levels of citizen participation is important to this study. Bobbio provide spaces for representation and voice, are also promoting bottom-up citizen participation, as 260 part of more decentralized local governance. In this regard, VGI appears an opportunity for change.
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Also of relevance to these ideas are scholars who have focused on deviated forms of participation. 262 Selznick (1948) differentiates participation from co-operation, whilst Arnstein (1972 Arnstein ( , 1969 administrations, which were intended to foster public engagement about city plans for local issues. 308
They found a considerable difference between the utility of Facebook as a popular means for 309 disseminating information, compared to its utility for stimulating a deeper engagement or 310 participatory dialogue between users and authorities, which they found was often much more limited. Particularly in the case of risks and floods, people can report very specific locations of flooding through 382 a web based or mobile app and this detailed local information can be contrasted with the more 383 general summary mapping or information about the flood extents in the governmental reports. One 384 important factor to consider is that knowledge provided by citizens is locally based, meaning that their 385 interest to contribute is often focused on their immediate context. Provided that enough local 386 contributions are available, there will be adequate coverage of data for the area. But areas where 387 people do not live may have no contributions even though flooding has occurred. This is an example 388 of the patchiness of contributions through VGI. 389
390
We found there was a strong link between people being motivated to continue using the app and the 391 rewards they received for using it. We assumed from the beginning that the main driver for citizens 392 to collaborate with the city would be the incentive to improve local conditions and to report risky 393 events, but in fact citizens were often motivated more if they found the technology interesting and if 394 the app provided them a reward or was fun to use, this was often a stronger driver for them to use it. 395
The team had expected that some citizens might be interested in participating simply for their 396 commitment with the city and their wellbeing -i.e. through a sense of civic duty. Some citizens, 397 particularly in the middle class areas reported a willingness to participate for reasons of civic duty but 398 for the majority, a much stronger motivator was to enable their voice to be heard. 399
Limitations 400
Below we present the most commonly reported social and technical limitations we found during the 401 user testing workshops, with the mobile app. The team found that in order to encourage users to 402 contribute frequently and regularly use the app it needed to be continuously available online so when 403 they connected they could immediately upload their reports. One of the main factors of success of 404 platforms such as Facebook or Twitter, is the rapid response from friends, or comments from other 405 social agents. This interaction or rapid response is often reported as a basic motivator for citizens to 406 maintain their interest and participate further. 407
Particularly, regarding the reporting of actual flooding events, many citizens wanted to hear of 408 solutions to their reported problems from the government. In this case, citizens who agreed to use 409 the app found it challenging that the authorities might not respond, and they suggested that reporting 410 hazards without any answer from the authorities is not useful (Zook et al., 2010) . One relevant finding 411 is that many people did not consider that reporting social needs, risks or emergencies to governmental 412 officials and to NGOs, as a political activity, but as a practical call for assistance. 413
After a few weeks of using the app, some citizens reported they were discontinuing due to a lack of 414 time, or because of difficulties in reporting due to technical issues. Members of different NGOs considered that VGI platforms are very useful for reporting social 441 problems; they believed that they recognize the value and expertise of local people, whilst under the 442 current governmental cuts in Mexico, they reported that citizens may consider they have to engage 443 more directly through these platforms to exhibit their social needs. 444
One important driver for these NGOs supporting VGI platforms is the possibility of reporting on real 445 time events that have negative effects on people. If the event is relevant for the users, then the NGOS 446 reported that user participation would peak for some weeks while people are reporting on a particular 447 event, but later the interest will fade if the events do not continue to occur. 448
The NGOs interviewed were also exploring using social media to report features or events that 449 concerned the sector to which they belonged. For many grassroots NGOs citizen participation is key, 450 because they can use a high volume of popular interest to put pressure on the governmental 451 institutions to make changes or provide aid. Since crowd-sourcing is an effective way of getting mass 452 participation from citizens on particular issues, many NGOs are organising public events where people 453 come together to show solidarity, or voice their concern and also download an app. 454
Limitations 455
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For web based VGI platforms and apps the limitations which the NGOs interviewed typically 456 experienced were poor financial support, limited support for updating software and low participation 457 rates from the public in general. The strategy they take to increase popularity of usage is to ask friends, 458 relatives and other NGO with similar interests, to feed the platform with data, otherwise they find 459 that their possibilities to influence policy design and access to resources is restricted because their 460 platform does not attract sufficient popular interest. 461
In order to increase their influence, some NGOs have decided to join efforts and expand their reporting 462 areas, nevertheless due to different place-based interests, and technical issues they find difficult to 463 standardise the participation from different locations on one platform. 464
Scholars/academics and Citizen Participation 465
One interesting sector of users the team was interested were scholars. There are a number of 466 academic articles presenting reports of citizen science being used for monitoring environmental 467 problems. The Prourbe app and web platform could be adapted as a platform for citizen science. We 468 therefore interviewed researchers from different academic areas with the objective of collecting their 469 opinions regarding VGI, Web based platforms and how they would use them. 470
Drivers 471
For scholars, the issue of the low rate of citizen e-participation achieved by Prourbe was less relevant 472 compared to the benefits that they believed an instrument like this could represent. This is probably 473 because they believe they could connect successfully to a community of interested individuals with 474 interest in a research topic and this would be the driver for successful use rather than the functionality 475 of the platform. Most of the scholars interviewed considered that the Prourbe platform or a similar 476 web based platform and application offered more opportunities than constraints for research. 477
However we also found more traditional scholars who believed that citizens or laypeople are not able 478 to generate reliable geographical information that could support decision making for governmental 479 21 organizations or scientific projects, and so creating a platform for public data collection would have 480 these difficulties. 481
Scholars considered that a platform like this represented opportunities for monitoring events of 482 different nature with the communities. They highlighted as a relevant feature the possibility of 483 geographically referencing some of the local knowledge that was collected or shared. 484 Likewise, the possibility of different social agents cooperatively providing information in one platform 485 is another positive driver for scholars to use it as well as the perceived simplicity of using the platform 486 and being able to train technicians or local people to teach others how to use it. 487
One relevant aspect related to maintaining the platform over the long term, which that the team had 488 not considered before was the possibility of collecting, mapping and keeping historical memories of 489 events. This feature could for instance be used to record people's memories of places that have 490 suffered from flooding in the past. 491
Constraints 492
Related to constraints for using the Prourbe platform, the more conservative scholars considered that 493 data provided by citizens would not be accurate enough and that map construction cannot be left in 494 the hands of non-experts, because of an implied lack of reliability. Likewise, these scholars considered 495 that the simplicity and basic contents of the maps generated by laypeople do not contribute to 496 geographical science. 497
Citizen e-participation and the administrative governmental institutions 498
Regarding the role of the government on the implementation of these type of platforms and the user 499 testing they did with the Prourbe platform, a variety of federal and local officials from institutions 500 developing or using web platforms and apps were interviewed. 501
Drivers 502
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Governmental administrative organizations stated that they want to exchange information with 503 citizens, for better decision making, nevertheless few real steps appear to have been taken in this 504
regard. This limited previous implementation was a motivating factor for them to set up the web based 505 platform Prourbe. 506
One chief of staff suggested that a driver for them to set a platform up is the possibility of tracking 507 land use change, and cadastral changes while at the same time they were being informed by citizens 508 about ownership, hazards, etc. This suggests that they could be creating a system for purposes other 509 than the one for which they are asking information from citizens, due to the ability to cross reference 510 the information received and use this for different purposes. This raises questions about transparency 511 of purpose, if citizens believe the information is to be used for one purpose, when it may also be used 512 for another undeclared purpose. 513
Constraints 514
Staff interviewed from institutions that administered a platform, were collecting their own data for 515 diverse purposes such as security, monitoring of car accidents, and monitoring of transit on city roads. 516
In these cases policemen or staff from these institutions collect the information in the field and later 517 they upload the information at the offices. These institutions produce maps and information that is 518 not available for regular citizens, for example information and maps related to security and hazardous 519 areas is considered reserved information in Mexico. We observed that this unidirectional collecting of 520 data using VGI platforms in these cases is very much for internal state or authority functioning, and 521 overlooks the possibility for either collecting information from citizens, or reporting it (in any form) to 522 them. 523
When asked why they do not ask citizens for data, one of the key constraint that governmental officials 524 regularly reported is the lack of trust in the information provided by citizens. They do not consider it 525 reliable for decision making or for planning emergency response. Some officials also believed that women. Governmental institutions certainly expect to receive information from citizens through a 532 proliferating number of VGI platforms but the interviews with these officials suggest they are not really 533 prepared to exchange in a dialogue about the reported issues with citizens. We argue that most of 534 these are not functioning as platforms for public engagement; these are platforms designed to collect 535 information from citizens or disseminate information about events happening in the city but not to 536 enable an exchange of information (analogous to a conversation) with the citizens. 537 The role of governmental institutions is key to strengthening and encouraging a meaningful Citizen 550 participation in policy design and decision making. At the moment, many platforms collect data from 551 24 citizens and do not provide any type of exchange or answer. We cannot suggest that government 552 organizations are discouraging participation on purpose, but we observe how Citizen participation is 553 not stimulated, therefore involvement and commitment with the Polis is difficult (Elwood 2009 ; 554
Harvey & Tulloch 2006). 555
The construction of participatory approaches requires to be designed according to the needs of 556 different social agents, and is necessary to include both the needs of those who deploy a platform for 557 VGI and those who are asked to contribute to it. The Prourbe project was deployed to test mobile 558 technologies and to analyse the performance of a VGI platform in both social and technical dimensions 559 -i.e. its socio-technical performance. The Prourbe prototype was intended to reveal the challenges to 560
Citizen participation, and identify these as gaps for further research studies to explore. In this project 561 it was discovered that for obtaining a meaningful contribution on a VGI platform, large numbers of 562 people need to use it frequently and this has not always been the case. The team found that initially 563 during testing sessions and training workshops, many of the social agents involved were enthusiastic 564 about it. Nevertheless, after experiencing various technical limitations, and the costs of data charges 565 from use on their mobiles, as well as realising the need for a more continuous and extended 566 commitment of time, reluctance to participate grew among many participants. Research into means 567 to overcome these socio-economic impediments to continuing citizen participation using mobile 568 technologies is clearly needed as much, if not more than further research to improve e.g. the software 569 interfaces and speed of responsiveness of VGI platforms, in order for the combined socio-technical 570 solution to perform its function effectively as truly e-engaging. 571
This paper began by discussing Citizen participation and its relation with democracy, using as a context 572 the Prourbe VGI platform and mobile app. Heeding the work of Dahl (1989) Citizen participation is a 573 necessary element for democracy, but in practice, citizen participation is at best an imperfect 574 reflection of democratic ideals. Literature on the field of VGI presents it as: an opportunity for citizen 575 engagement, for the inclusion of local knowledge on decision making and as a means of low cost data 576 collection. In practice, many different factors influence citizen participation and of these, one main 577 challenge for VGI is often the lack of interest from citizens in participating. A useful perspective on VGI 578 and Citizen participation is taken from the work of Niujten (2002), who emphasizes that when 579 designing such systems one needs to carefully consider participatory approaches, especially those that 580 do not understand or ignore the nature of the different fields of power linked to the issues that harm 581 communities. Examples such as the slum clearances in India which occurred after a participatory 582 mapping project which intended to improve services for slum dwellers is an example of negative 583 outcomes that sometimes result from an uncritical use of these approaches or when these power 584 relationships are not well understood (Sanchez, et al., 2013; Bunch, et al. 2012 ). Finally, we aimed to 585 understand the sociotechnical factors around these situations. We suggest that the apparent lack of 586 people`s commitment with everyday issues happening in the Polis, arises from complex factors, and 587 in the Mexican case was found to be related to an underlying institutional neglect of citizens, 588 generalized corruption, tokenism being using as a way of controlling access to social benefits and 589 clientelism together with lack of political will and interest to solve social issues (see Güiza et al. 2017) . 590
From the governmental institutions, we also found a continuing lack of trust or value from experts in 591 the knowledge of citizens, and a dismissive attitude from some high ranking governmental officials, 592 particularly towards the attitudes or concerns of poor people. All these factors combined undermine 593 the political legitimacy of the VGI deployment, and in the end of the governmental administrative 594 bodies in the eyes of the citizens. 595
Conclusions 596
We summarise our conclusions according to three research questions we posed in the Prourbe study, 597 as we believe these also have wider significance for other similar VGI deployments and the ways in 598 which citizens in other developing countries may respond to these 599
To what extent is citizen participation promoted or facilitated by VGI platforms?
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Today's modern VGI platforms offer an exciting opportunity for more frequent citizen engagement 601 with the state and local authorities. They can enable the inclusion of more local knowledge into public 602 decision making and can be a means of enabling low cost data collection of large volumes of 603 information, including the views and aspirations of the public in relation to plans or proposals, as well 604 as an opportunity for citizens to make counter-proposals. In order to realise the potential of the 605 technology however, VGI needs to be deployed as part of a credible effort by those with governance 606 responsibilities to create examples of what Johnson & Sieber (2003) call engaged citizens. 607
If VGI is just used as a tool for data collection and for dissemination of final decisions, but does not 608 facilitate or encourage higher levels of e-participation such as a two way dialogue with authorities, 609 then it lacks credibility as a method of engagement, and is perhaps no better than a badly attended 610 public meeting. VGI can support many processes including protecting citizen anonymity, empowering 611 minority voices and facilitating transparency of engagement and decision making processes if these 612 processes are desired, but like any consultation tool, VGI does not deliver these benefits if the views 613 gathered are subsequently sidelined, discounted or overlooked at decision time. 614 We suggest that greater transparency is needed from those who make VGI deployments, about for 615 example what citizens are being asked to contribute, how their objections, concerns or counter-616 proposals will be used by the state, and whether or if they can expect to be identified in this process, 617 for example. All of these functions can be operationalized using technology available today; what is 618 arguably needed is for authorities to be more transparent with citizens about their purpose for inviting 619 participation, before then designing the enabling technology such as the VGI platform. In this way, we 620 may seek to avoid prior criticisms of many so-called public participatory GIS systems, which as Wood 621 
